Abstract-This research aimed to assess the levels of the environmental knowledge and attitude of the middle-school students in five prominent green schools in Indonesia and to determine the possible factors related to their achievements. The findings were very important in giving feedbacks of the implementation of environmental education in Indonesia, especially in the early educational level. This research relied on the qualitative paradigm. A total of 1203 middle-school students and five Science teachers were involved in the survey and interview. The data related to environmental knowledge and attitude were gathered using a valid and reliable instrument of the environmental-literacy test and a prominent closed-ended questionnaire measuring the levels of ecological paradigm, the New Ecological Paradigm (NEP) Instrument. The data were descriptively displayed using SPSS 17.0. The data related to the Science teachers' perceptions were gathered using in-depth-interview technique. Context analysis was used to draw the observed data to provide the explanation of the factors related to the achievement of the levels of students' knowledge and attitude. The results of the descriptive analysis showed that the participants possessed a low level of knowledge and a middle-ecological level of attitude. The lack of important environmental competencies enhancing environmentally-friendly attitude within the curriculum and poor active and contextual teaching-and-learning processes may be of important factors related to the students' low levels of knowledge and attitudes.
I. INTRODUCTION
The root of the cause of the excessive environmental problems nowadays is mainly related to human behaviors [1, 2] . According to the Theory of Planned Behavior [3] [4] [5] [6] , such behavior is determined by the attitude towards the behavior that can be enhanced through effective Environmental Education (EE) especially in the teaching and learning processes [7] . Indeed, EE is one of the cultural approaches determining the success of combating environmental problems via causal-chain pathways. Learning outcomes in EE are designed to provide sufficient environmental knowledge, understanding, and skills [8, 9] that are expected to initiate and shape environmental awareness and sensitivity, attitude and willingness to participate in environmental action [10] .
Studies in EE indicated the major outcome of it is to develop environmentally-literate citizenry or environmental literacy [11, 12] . A representative definition of Environmental Literacy (EL) comes from reference [13] and [11] . Reference [13] defined EL in line with PISA science literacy by including a set of cognitive, affective and skills altogether with an appropriate behavior in a context of environmental awareness and willingness to deal with ideas, topics, and issues related to the environment. Reference [11] defined EL as it has pertained to the capacity to perceive, interpret the relative health of the environmental systems and take appropriate action to maintain, restore, or improve the health of those systems. Yet, three pillars are easily identified from those two aforementioned definitions namely knowledge, attitude, and behavior or action [14] . Examining knowledge, attitude, and behavior is then very important in the study of the effectiveness of the implementation of environmental education.
The Ministry of Education in collaboration with the Ministry of Environment of Indonesia has created EE initiatives and programs and has been continually introducing this eco program to schools in Indonesia. The green-school program or called "Adiwiyata" was initiated in 2009 and has caused a great increase in the school participation since its inception. Several schools have adopted these initiatives with claims on their effectiveness in improving students' environmental awareness and schools' eco-physical environments [15, 16] . However, the actual impact of these programs on students' environmental knowledge and literacy is usually not well examined and reported. Hence, this green-school program is not well evaluated and, in the light of this, there is a need of measuring EL towards the students to assess the effectiveness of the performed EE program. This study aimed to assess the EL possessed by the students under the green-school program in Indonesia and to determine the possible factors related to their achievement. This study limited its scope in assessing the levels of knowledge and environmental attitudes towards middle-school students in five prominent green schools in Indonesia.
II. RESEARCH METHODOLOGY
This research was about to ascertain the factors affecting the particular levels of environmental knowledge and attitude in a qualitative sense. Hence, a qualitative point of view was referred in this research. In this research, five prominent national green schools of the middle-school level in Sragen Regency, Indonesia (7 º15;7º30 southern latitude and 110º45;111º10 eastern longitude) were chosen to represent the success green schools in Indonesia. Direct observation using a valid and reliable instrument of the environmental literacy test and a prominent closed-ended questionnaire measuring the level of ecological paradigm, the NEP, were used to gain the data of environmental knowledge and attitude from 1203 participants from February to July 2018. Environmental literacy test used in this research consisted of 20 multiple-choice question items and, was used to examine the degree of environmental knowledge. This instrument was developed based on the important ecological concept according to Lewinsohn [17] . Environmental attitude was measured using NEP formula according to Dunlap [18] . In-depth interview towards five Science teachers was also performed to reveal the data related to the possible factors related to a particular degree of environmental knowledge and attitude of the students. The data of environmental knowledge and attitude and, the data from interview were descriptively displayed using SPSS 17.0. They were qualitatively analyzed using context analysis to ascertain the factors related to the particular degree of environmental knowledge and attitude.
III. RESULT AND DISCUSSION

A. Levels of Environmental Knowledge
The result of environmental-knowledge test showed that the observed environmental knowledge of the students was considered low. The data of the students' environmental-knowledge profiles of all green schools in the study scope are given in Fig. 1 as follows: shows that school B reaches the maximum current criteria-limit of 75, while the other 4 schools are still under the maximum current criteria. Based on the results obtained from the whole schools, it was found that the overall mean score is 59.068. The low environmental-literacy results can be attributed largely to the learning process in schools that have not maximized the emphasis of environmental literacy. Based on the results of interviews with the Science teachers in the middle schools in Sragen city, there were several problems that may be the cause of the low achievement of the knowledge level of the students' environment. The first, the field of Science of some Science teachers does not come originally from natural science education. Thus, teaching the materials related to Biology especially about their environment, was really constrained in terms of planning, preparing syllabus and lesson plan for teaching materials. This factor is supported by the result of interview with one of the teachers saying, "I am actually a graduate of Physics education. Since the 2013 curriculum applied a year ago in this school, I was required to be able to teach the material about Biology, about the body system and surrounding environment". Secondly, the teachers had time constraints if they had to pack the teaching material into an interesting form of media so that they only rely on the textbooks owned by each student. Third, for the same reason related to the time, the teacher has not maximized the active role of the students in the learning process so that learning still tends to be teacher-centered. The learning models that guide active students such as inquiry-learning model, discovery and problem-based learning have not been applied maximally. This is because the problem emphasis or problem focusing was not done optimally. The students were only guided to basic non-contextual questions. The examples of problems given only from textbooks should be developed by providing an example of more contextual environmental problems with the students' lives. This condition indicated that improvement efforts need to be made to the Science learning process in schools, in terms of the teaching materials used, approaches, strategies, and the models applied. Based on TABLE 1, every question can be categorized based on the cognitive level according to Bloom's taxonomy. The percentage of the students who can answer correctly only amounted to 0. 333% of the total number of students is on the question 11 about air-pollution solutions. This problem is at the C6 level because the students were asked to provide solutions in the form of ideas to their surrounding environmental problems. This issue is categorized into NEP aspects of Rejection of the exemptionalism and Limit to Growth. The rejection of the exemptionalism means giving a person a point of view of the rejection of the idea that human is a creature with a responsibility to the environment. Limit to Growth means giving a person's perspective of limits to the growth that have limitations in accommodating human populations and exploitation [19] . Most students cannot correctly answer the cognitive-level categories of C3, C4, C5, and C6 which is also largely categorized as NEP Rejection of the exemptionalism, followed by Limit to Growth and Ecocrisis. This issue was also linked to the ecological concept that should be understood by every individual such as ecosystem resilience, productivity, nutrient cycling, functional redundancy, trophic cascade, habitat fragmentation, community assembly, dispersal, population control, and eco-physiological adaptation [17] .
The low percentage of this answer is due to the lack of maximum learning that guides them to actively build their own concepts about contextual environmental issues. Based on the results of interviews and lesson-plan analysis, the examples of environmental problems given were only limited from the existing textbooks. The students were less familiar with the problems close to their daily lives around them so it was difficult for them to analyze and provide the solutions to the environmental problems in the form of ideas. Reference [11] describes the same thing that individuals who have environmental literacy are those who are part of the results of a system that can be broadly grouped into cognitive, affective and behavioral aspects. Improving the skill of environmental literacy is intended to prepare human beings who understand and can solve environmental issues because only environmentalists can find the solutions to the environmental problems.
B. Levels of Environmental Attitude
The aspects of attitudes include sensitivity to the environment and the motivation to preserve it [20] . Environmental-sensitive attitudes are designed to gain an individual's feelings of pros and cons, favorable or unfavorable, to certain aspects of the environment or objects related to the environment [18] , [21] , [22] . Dunlap developed the New Ecological Paradigm (NEP) Scale to measure human behavioral readiness for the environment. The NEP scale designed to identify five possible ecological components or socalled dimensions in the NEP [14] , [19] , [21] . These components include the following Limit to growth, Anti-anthropocentrism, Balance of nature, Rejection of Exemptionalism, and Eco-crisis. The result of the environmental attitude showed that the observed environmental attitude of the students is considered middle-ecological. The data of the students' environmental-knowledge profiles of all green schools in the study scope are given in Fig. 2 . Fig. 2 shows that readiness to behave in an environmentally-friendly manner has shown a positive outcome to the environment. Almost all students as many as 83.52% have reached the middle category for readiness to behave in an environmentally-friendly manner. The number of students who are antiecological to the environment is 16,48%. The greater percentage of middle-ecological than anti-ecological outcomes implied that students have readiness to behave in a fairly environmentally-friendly manner, although they have not reached the pro-ecological level maximally. The attitudes of the middle-school students seen from the field observation showed that they always kept the cleanliness of their classes and school. In addition, based on the interview with one of the teachers, the school program also has supported the students' readiness to behave by applying the activities that facilitate the students to care about the environment. One of the teachers said, "this school creates a garbage-bank program that trains the students to care for the environment. There is also a clean-Saturday program that trains them to work together to keep the learning environment comfortable". On the other hand, it can be seen that the students' readiness to behave environmentally friendly for the
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pro category on the environment is still low or not yet achieved. This can be due to the fact that the input of knowledge coming into the students' thinking about the environment is still in the minimum-average category [24] , [25] . It means that the less-maximum knowledge results in the less attitude to the environment as well. Although according to the previous study of Al-dajeh [14] , there was no significant relationship between the knowledge and attitude aspects of environmental literacy. Environmental knowledge can affect the students' attitudes and behaviors towards the environment. Based on The Theory of Planned Behavior Ajzen [3] on Figure 3 , an environmentally-responsible behavior is initiated by the readiness of individual behavior (intention-behavior). Readiness to behave is followed by contributing variables such as attitudes, social factors, and behavior control. Knowledge becomes the basis for individuals to have the readiness to behave. A lack of environmental knowledge can make people overreact to exploit natural resources that disturbs the natural balance and causes problems. Strengthening environmental literacy is one of the keys to realizing a sustainable environment [26] , [27] . Environmental literacy is a knowledge of the environment. Such knowledge can embody individual readiness to take the attitude to decide appropriate actions on the environment.
The NEP-questionnaire items consist of 15 positive and negative statements. Some items about NEP instruments show low scores. Item 5 and 9 are positive statements with the scores of 7.90% and 7.99% respectively for the response of strongly agree. Point 5 has a statement of humans are severely abusing the environment. Item 9 states that despite our special abilities, humans are still subject to the laws of nature. Based on items 5 and 9, the students should choose strongly agree with a value greater than 7.9%. Therefore, the intention-behavior to support the environment in both aspects is still low. The NEP scale also has a negative statement for even numbers. Based on Figure 3 , it revealed that the students should prefer to choose strongly disagree for the evennumbered items. However, they tend to answer strongly agree and unsure rather than choosing to answer strongly disagree.
The analysis of NEP items showed that the five dimensions of NEP have a mean score under proecological attitudes [20] that are Limit to growth, Anti-anthropocentrism, Fragility of Nature Balance, and Rejection of Exemptionalism, and Possibility of an Eco-crisis as shown in Table 2 as follows. According to TABLE 2, it can be said that the aspect number 4 about a rejection of exemptionalism got the lowest mean score that is equal to 52, 43%. This aspect explains the indicators indicating that humans must learn from nature to control their natural resources and environment to meet their needs [18] , [19] , [28] . This low aspect can be attributed to the lack of knowledge of middle-school students around the processing of natural resources for life. Therefore, environmental knowledge must be taught from an early age so that they have enough knowledge to behave environmentally friendly. The most common barriers that prevent pro-ecological behaviors the are lack of knowledge, interests and involvement [24] . Knowledge is very important as a basis for performing an action [25] .
Efforts to prevent environmental problems can be done by emphasizing the formation of individual attitudes to behave environmentally friendly. Environmental education is one of the efforts to enter the realm of education. The purpose of environmental education is to realize and shape individuals who have environmental literacy. This environmental-education strategy aims to raise individual awareness of the environment, form the foundation from an early age to contribute to providing environmental solutions and to familiarize themselves with eco-friendly behaviors (Al-dajeh, 2011; Ride et al., 2013) . Environmental education can play a role in integrating environmental concepts into school subjects, teaching materials used and extracurricular activities.
IV. CONCLUSION
The level of environmental literacy in five Green Schools Junior High School in Indonesia is still in enough category because it is only limited to the minimum standard. The learning process that has not yet maximized the indicator of Lewinsohn as an ideal indicator of environmental education and less optimal teaching planning have been two of the causes. Environmental knowledge can affect the attitudes and behaviors towards the environment.
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